leaving welfare, even if the participants' new income would have otherwise made him or her ineligible. By contrast, AFDC recipients faced no time limit for finding work, a smaller earned income disregard, no employment mandate, and 1 year of Medicaid coverage for adults leaving welfare for work. 12 At the end of the 4-year intervention, all welfare recipients were subject to the policies of Jobs First unless they received an exemption. 13 Table 1 shows the differences between Jobs First and traditional AFDC. All participants were drawn from the Connecticut Department of Labor data set, from which data on 191 of the original participants were missing.
Data Linkage
Records from participants in the Jobs First evaluation were linked to death records from the Social Security Administration Death Master File using Social Security numbers to produce 15 years of follow-up data. None of the Jobs First Objectives. We examined whether Jobs First, a multicenter randomized trial of a welfare reform program conducted in Connecticut, demonstrated increases in employment, income, and health insurance relative to traditional welfare (Aid to Families with Dependent Children). We also investigated if higher earnings and employment improved mortality of the participants.
Methods. We revisited the Jobs First randomized trial, successfully linking 4612 participant identifiers to 15 years of prospective mortality follow-up data through 2010, producing 240 deaths. The analysis was powered to detect a 20% change in mortality hazards.
Results. Significant employment and income benefits were realized among Jobs First recipients relative to traditional welfare recipients, particularly for the most disadvantaged groups. However, although none of these reached statistical significance, all participants in Jobs First (overall, across centers, and all subgroups) experienced higher mortality hazards than traditional welfare recipients.
Conclusions. However, participants in our sample were very similar to the MDRC sample with respect to sociodemographic characteristics. There were several deviations from the original experimental design. Some AFDC participants moved to other parts of the state where they were subject to the 21-month term job limit that had subsequently been enacted for welfare recipients under the 1996 PRWORA. In addition, some AFDC participants in the experiment indicated the belief that they were subject to the 21-month limit, even when they were not. Finally, some Jobs First participants did not receive any cash assistance, and the New Haven site might have emphasized job searches less than the Manchester site. These conditions required us to employ a more conservative intent-to-treat analysis, but would bias our results toward finding no effect. Figure 1 shows the sample allocation for the original study.
Statistical Analysis
Our analyses focused on 1. all participants, 2. families with 2 or fewer or more than 2 children, 3. Blacks, 4. Hispanics, 5. the fairly disadvantaged, and 6. the most disadvantaged participants.
The fairly disadvantaged were those who had received at least 3 months of benefits before randomization and had no work experience. We defined the most disadvantaged participants as those who had less than 12 years of education, no work experience, and who had received benefits for more than 3 months before the experiment.
We first explored subgroup effects using the original Jobs First report 15, 16 and, where printed data were not available, a de-identified data set from MDRC. The original MDRC data and the data set that we employed differed in that the administrative records were missing for 191 participants, of whom 34 were in the control group and 157 who were in the experimental group. We then conducted comparisons between the Jobs First and AFDC using complementary log-log models to estimate survival hazards. The later analysis, defined a priori, adjusted for covariates to improve the precision of our estimates and to allow for more conservative comparisons across geographic sites. We specifically adjusted for age, marital status, gender, number of children, years of education, and welfare office (fixed effect), and clustered the standard errors at the town level. Both the main and all subanalyses were conducted in this manner using Stata version/IC 10.1 (StataCorp, College Station, TX). Our study was powered to detect a 20% change in mortality hazards overall at a power of 0.8, but power for subgroup analyses was lower.
RESULTS
Three fourths of Jobs First experiment participants came from the New Haven office. New Haven participants were less educated, had less work experience, and were more likely to have previously used welfare compared with Manchester participants. 12 Of 4803 total participants (3628 in New Haven and 1175 in Manchester), 2396 were assigned to Jobs First and 2407 to AFDC. Over half of the Jobs First participants reached the 21-month limit. 12 Table 2 summarizes baseline characteristics at the time of randomization from our analysis of the Connecticut Department of Labor data set. There were no statistically significant differences between treatment and control groups at baseline. Between 1996 and 2010, among the participants for whom we had follow-up data, there were 114 deaths among the 2250 control group participants (5.1%) and 126 deaths among the 2362 participants assigned to the treatment group (5.3%). This difference was not statistically significant by raw means. Likewise, the full survival models showed no change in mortality hazards with treatment (Table 3) . Mortality hazards did show a nonsignificant trend toward being consistently higher across all groups and centers. This was true in all sensitivity analyses, which included models without clustering.
DISCUSSION
A large amount of literature built from correlational studies has suggested that increased income and employment were linked to lower mortality rates; however, there was little evidence that these associations were causal.
4---6, 17, 18 Jobs First was an experimental program that limited the time one could receive welfare and required participants to work. In exchange for these stricter requirements for welfare receipt, participants in Jobs First received a larger earned income disregard, some additional childcare, and 1 more year of Medicaid than they would have had if they remained on AFDC. The early Jobs First experiment in 1996---1997 showed that, relative to AFDC recipients, Jobs First participants over the first 4 years of follow-up were more likely to be employed (56% vs 49%), to have higher earnings (by about $1800, or 7% higher), and to have health insurance coverage (86% vs 82% after 3 years of follow-up). They were also less likely to remain on welfare in the last quarter of follow-up (in the fourth year of follow-up; 19% vs 28%). 15 The most socioeconomically disadvantaged group experienced large gains. For instance, the most disadvantaged participants benefited from a 15% point increase in employment in the first 2 years of the program, relative to 4% points for the most advantaged group-that is, those in the MDRC sample who were not long-term welfare recipients, who had a general equivalency diploma or high school diploma, and had recent previous work experience. This amounted to a full 79% increase in employment. This group did not benefit from increases in health insurance coverage.
However, Jobs First did not produce the lower mortality hazards that the public health literature would predict. All groups under study did show a slight, nonsignificant increase in mortality hazards. This finding suggested that it was very unlikely that Jobs First produced any reduction in mortality for any group. It was even possible that Jobs First produced an increase in mortality, given that the study was not adequately powered to assign statistical significance to the sizable 
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change in mortality observed in some of the subgroups.
If any group should have realized a benefit, it would have been the most disadvantaged group. Jobs First was much more effective at increasing employment for the least advantaged groups than for the average participant. This group-defined as those who had less than 12 years of education, no work experience, and received benefits for more than 3 months before the experiment-realized a 79% increase in employment and a doubling of income in the first 6 quarters of enrollment. 15, 16 These results were sustained over a long period. However, these stark improvements in employment and income were not matched by reductions in mortality.
Jobs First was actually a bundle of programs (e.g., a mandate to make an effort to find a job, childcare assistance, and an additional year of Medicaid eligibility among other benefits), and it was difficult to statistically disentangle which might be the most important. Of the factors under study that might have influenced mortality, we would expect increased income and employment to produce relatively large positive effects on health and longevity. 19 There was very little data on the relative benefit of Medicaid. However, health insurance likely played a small role in population health relative to income and employment. 20 By contrast, if losing one's welfare benefits or facing additional requirements for maintaining those benefits was stressful, this could plausibly exert a sizable adverse impact on the mortality experience of the experimental group relative to the control group. 21 In short, the positive impact from increased income and employment might be cancelled out by the negative impact of either losing benefits or facing additional requirements for maintaining benefits; the combination might explain our null finding for Jobs First participants.
The major limitation of the study was the generalizability of the findings. However, welfare reform experiments were conducted in multiple places; most places showed increases in employment and earnings just as Jobs First did, 1 and the study showed similar results in both of the cities in which it was conducted. It would be interesting to compare participants in Jobs First with a group of low-wage workers with similar characteristics who were not AFDC participants. Second, it was possible that the economic and employment benefits associated with Jobs First were too small and over too short of a period to show significant effects on mortality. However, the positive coefficient on all groups under study suggested that, if anything, the program could have harmed the health of the participants, or at least did not appear to help. We had the power to detect a 20% change in mortality hazards, yet the associational literature would have suggested an effect greater than this, even if the impact of Jobs First on mortality were proportionate to the change in income and employment over time. 5 Finally, during the time of the study, unemployment in the state of Connecticut was at an all time low, so the results might also not be generalizable across economic cycles. However, the results of Jobs First were both similar to those of other welfare reform experiments and to welfare reform as actually implemented. 1 This was, to our knowledge, the first study utilizing a randomized controlled trial to examine the mortality effects associated with changes in income. 6 It was therefore possible that changes in employment and income did not improve health. However, it was also possible that assignment to the welfare reform group itself proved to be a psychological stressor, and that this psychological stress overwhelmed any beneficial impacts of welfare reform on employment or earnings. Taken together, our findings suggest that welfare reform did not improve the health of Sample size was n = 1993 for the treatment group and n = 1862 for the control group. participants despite improving income and employment. Our study adds to a small number of previous randomized experiments on the nonmedical determinants of health, showing that early education, health insurance, and income redistribution might influence population health. 6,22---28 As with a handful of these other experimental studies, our findings were not consistent with the correlational data. However, it was possible that the psychological stress associated with welfare reform was detrimental and offset any improvements realized in employment rates, income, or health insurance coverage. We concluded either that induced changes in income and mortality did not affect health, or that exposure to welfare reform produced deleterious effects that offset any advantages from increased employment and income. j Contributors E. T. Wilde led data acquisition and organization efforts, and contributed to both the conceptualization of the statistical analysis and the development of the article. P. A. Muennig and E.T. Wilde co-originated the idea for the study. Z. Rosen assisted with the data acquisition and assisted with the development of the article. K. Couch led the statistical analysis and held sole access to the data, but analyses were decided upon by all of the authors. P. A. Muennig led the article development efforts.
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